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SECTION 1

SUMMARY

1. INTRODUCTION

This document contains the procedure and the test results of the Advanced Microwave Sounding Unit-A
(AMSU-A) Electromagnetic Interference (EMI), Electromagnetic Susceptibility, and Electromagnetic
Compatibility (EMC) qualification test for the Meteorological Satellite (METSAT) and the Meteorological
Operation Platform (METOP) projects, assembly number 1331720-2, serial number 105. The test was
conducted in accordance with the approved EMI/EMC Test Plan/Procedure, Specification number AE-
26151/5D, dated 22 Sep 1998.

Aerojet intends that the presentation and submittal of this document, prepared in accordance with the
objectives established by the aforementioned Test Plan/Procedure, document number AE-26151/5D, will
satisfy the data requirement with respect to the AMSU-A instrument operational compliance to the
EMYIEMC test requirement.

Testing of the AMSU-A instrument has been completed and all the requirements per Unique Interface
Specification for the AMSU-A1, 1S-2617547, and AMSU-A1 Instrument Interface Document, MO-IC-
MMT-A1-0001, were met without exception. This document provides the test result data that supports
this conclusion.

1.1 Purpose

The purpose of this test report is to describe each of the tests performed and to present the backup data
collected to verify that the design objectives and specified requirements were evaluated and achieved.

1.2 Scope

This document describes the EMI/EMC test performed by Aerojet and it is presented in the following
manner: Section.1 contains introductory material and a brief summary of the test results. Section 2
contains more detailed descriptions of the test plan, test procedure, and test results for each type of
EMI/EMC test conducted. Section 3 contains supplementary information that includes test data sheets,
plots, and calculations collected during the qualification testing.

1.3 Summary of test results
1.3.1 Conducted emissions, per test method CE01, 30 Hz to 20 kHz (METOP)

The AMSU-A1 instrument meets the METOP requirements of test method CEO1 in the common and
differential modes of testing the power lines, without exception.

1.3.2 Conducted emissions, per test method CE03, 20 kHz to 50 MHz (METSAT & METOP)

The AMSU-A1 instrument meets the METSAT and METOP requirements of test method CE03 when the
power lines are tested in the differential mode. The instrument also meets the METOP requirement
when the power lines are tested in the common mode. In the differential mode, the conducted emissions
are below the limit by 4 to 30 dB. In the common mode, all the prominent emissions approximate the
limit by 11 to 17 dB.
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1.3.3 Radiated emissions, per test method RE02, 14 kHz to 18 GHz (METSAT & METOP)

The AMSU-A1 instrument meets the METSAT requirements of test method REO2. There were some
emissions at 13.7 and 15 MHz that approximated the limit. These emissions were reduced by carefully
shielding the cables to the instrument. The METOP limit is 19 dB above the highest recorded emissions.
The special frequencies met the requirements without any exception.

1.3.4 Radiated emission, per test method RE04, magnetic static field, one meter from the wall
of the instrument (METSAT)

The AMSU-A1 instrument meets the METSAT static field, magnetic field requirement performed per
test method RE04, without exception.

1.3.5 Conducted susceptibility, per test method CS01/CS02, 30 Hz to 150 kHz (METSAT)

The AMSU-A1 instrument meets the METSAT requirements of test methods CS01/CS02. This test
consisted of applying the test signal on each of the power lines throughout the frequency range of 30 Hz
to 150 kHz, differential mode.

1.3.6 Conducted susceptibility, per test method CS02, 100 kHz to 50 MHz (METOP)

The AMSU-A1 instrument meets the METOP requirement of test method CS02, common mode. This
test consisted of applying the test signal on the return at the power lines via the Line Stabilization
Network (LISN), throughout the frequency range of 100 kHz to 50 MHz.

1.3.7 Conducted susceptibility, per test method CS06, transient spike (METSAT & METOP)

The AMSU-A1 instrument meets the METSAT and METOP requirement of test method CS06, without
exception.

1.3.8 Radiated susceptibility, per test method RS03, electric field 14 kHz to 18 GHz (METSAT
& METOP) :

The AMSU-A1 instrument meets the METSAT and METOP requirement of test method RS03, without
exception.

1.4 Tests performed

The AMSU-A1 instrument was subjected to the EMI/EMC tests on the power lines under the normal
voltage conditions, i.e., all tests were performed with the instrument powered with 28 Vdc. All the tests
indicated in Table I were performed and the results compared to the appropriate project requirement.
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Table 1 EMI/EMC Test Performance Matrix
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CEO1 (30 Hz to 20 kHz) DM X X X X X X X X XXX
CM X T T T T
CE03 20 kHz to 50 MHz} DM X X X X X XX X X XXX
cM X T T T T
CS01/CS02 (30 Hz to 150 kHz) DM X XX X XX X XX
CS02 (100 kHz to 50 MHz) CM X X X X X
CS06 (Spike) DM X X X X X X X X XX
RE02 X X X
RE04 X X
RS03 X X X

X Test performed on powerline.
T Testperformed together with high side and return.
1.5 Susceptibility monitors

The monitors shown in Table II will be observed and their output recorded during the performance of the
susceptibility testing:

Table II Monitors for Susceptibility Test

Susceptibility Line/ltem Monitor
Conducted +29V main power, Quiet Bus Data output all channels
CS01, CS02, and CS06 +29V Noisy Power Bus Antenna Position
Radiated AMSU-A enclosure Data output all channels
RSO3

1.6 Pass/Fail criteria

The pass/fail criteria for the conducted and radiated emissions test was determined by inspection of the
recorded emissions levels when compared to the specifications limits. All emissions shall be on or below
the specification limits. When narrowband emissions exceed the broadband limits or transient spikes
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exceed the narrowband or broadband limits, the specific emission shall be identified and exempted from
these criteria.

An STE EMI data collection program has been developed and is included in the bonded test software of
the STE. Operation of the system and the EMI data collection program will be coordinated with
operation of the EMI susceptibility signal sweeps.

The EMI data collected will provide about a five scan period at the beginning and end of each data
collection period, which will allow comparison of each channel’s normal radiometric response with and
without the interference present. The data will be presented in the form of noise distribution plots for
each of the radiometric channels and as a summary report for all channels. These data shall be reviewed
as follows:

a. Review the summary data and identify channels with alarm counts greater than ten or
channels that have sigma values that are a factor of two greater than observed in
baseline checks made periodically during the test.

b. Examine the noise distribution plots for channels identified in (a), and look for
disruptions during the period when the EMI signal sweep was made. If an EMI
disruption results in a peak-to-peak increase in channel noise that is less than twice the
normal level, then it is acceptable (pass); if the disruption creates a level shift in the
noise data that is equal to or less than the normal noise level, then it is acceptable (pass).

c. Examine all remaining plots for disruptions and identify and file the data.

d. If any channel fails, additional sweeps will be made over a reduced frequency range and
at reduced amplitudes as necessary to determine the threshold of the susceptibility.

The test will continue to establish an overall assessment of the behavior. On the Test Data Sheets, the
EQUIPMENT LIMIT (EL) column will be checked when the test equipment cannot deliver the required
level. Since the test equipment meets the power requirements of MIL-STD-461 and the AMSU-A
instrument is not susceptible to the output of the signal source, a check on this column indicates the unit
passed the test requirement. A check in the SPECIFICATION LIMIT (SL) column indicates the AMSU-
A instrument met the requirements.
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SECTION 2

TEST CONDUCT/RESULTS

2. TEST CONDUCT/RESULTS
2.1 Conducted emissions (CE01) test METOP)
2,1.1 Purpose of test

This test was conducted to demonstrate that the electromagnetic interference currents in the power lines
do not exceed the limits in Figures 1 and 2, throughout the frequency range 30 Hz to 20 kHz.

2.1.2 Date test started

The test began on 15 December 1998.

2.1.3 Date test completion

The test was completed on 15 December 1998.

2.1.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1. Connect the current probe to one of the power lines of the Main Power Bus listed in para.
3.4.4.2 (AE-26151/5D) and as depicted in Figure 5 (also in AE-26151/5D), between the
feedthrough capacitor and the AMSU-A equipment.

2. Verify that the measuring equipment is programmed to measure between 20 Hz and 20
kHz. If necessary, program the signal analyzer for multi-scan and compare the
measurement to the single scan. Capture the highest level possible in each range.

3. Turn ON the Main Power switch on the STE front power panel and turn ON the Main,
Pulse, Analog, and Interface switches.

4 Adjust the Main, Pulse and Analog power supply voltage levels on the STE to +28.0 V.
Adjust the Interface power supply to +10 V.

5. Using STE command “[9] SCANNER Al-1 POWER” or “[10] SCANNER A1-2 POWER?,
turn on the scanner power (the state of the command should change from OFF to ON).

6. Enter the appropriate STE command for the “ANTENNA FULL SCAN MODE.” Verify
that the command was received by observing that the state of that command has changed
from NO to YES, and the instrument is scanning in full scan mode.

7. Allow the instrument to scan for 30 minutes so that all the temperature and power
parameters have stabilized (the instrument must remain in full scan mode during the
conducted emissions tests).
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TR SRR
Make an X-Y plot. All narrowband measured data should be below the limit shown in
Figures 3 and 4 (AE-26151/5D). If any emissions exceed or near the limit, scan the
frequency range that exhibits the over-the-limit levels, reduce the frequency span, reduce
the measuring bandwidth to 5 or 500 Hz, and photograph the CRT presentation or make
an X-Y plot.

Connect the current probe to the return power line of the Main Power Bus between the
feedthrough capacitor and the AMSU-A instrument.

Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated
by the AMSU-A instrument and compare them to the METOP requirement.

Connect the current probe to the Pulsed Load Bus power line between the feedthrough
capacitor and the AMSU-A instrument.

Repeat steps 2 and 8 for the Pulsed Load Bus power line. Record all conducted emissions
generated by the AMSU-A instrument.

Connect the current probe to the return power line between the feedthrough capacitor
and the AMSU-A instrument.

Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated
by the AMSU-A instrument.

Connect the current probe to the Analog Telemetry Bus power line between the
feedthrough capacitor and the AMSU-A instrument.

Repeat steps 2 and 8 for the Analog Telemetry Bus power line. Record all conducted
emissions generated by the AMSU-A instrument.

Connect the current probe to the return power line between the feedthrough capacitor
and the AMSU-A instrument.

Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated
by the AMSU-A instrument.

Connect the current probe to the +10 V Interface Bus power line between the
feedthrough capacitor and the AMSU-A instrument.

Repeat steps 2 and 8 for the +10 V Interface Bus power line. Record all conducted
emissions generated by the AMSU-A instrument.

Connect the current probe to the return power line between the feedthrough capacitor
and the AMSU-A instrument.

Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated
by the AMSU-A instrument.

Connect the current probe to the Safety Heater Bus power line between the feedthrough
capacitor and the AMSU-A instrument.

Repeat steps 2 and 8 for the Safety Heater Bus power line. Record all conducted
emissions generated by the AMSU-A instrument.

7
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Connect the current probe to the return power line between the feedthrough capacitor
and the AMSU-A instrument.

Repeat steps 2 and 8 for the return power line. Record all conducted emissions generated
by the AMSU-A instrument.

With the instrument powered OFF, replace the feedthrough capacitors with the Line
Stabilization Impedance Network (LISN), shown in Figure 3, on the Main Power Bus
power lines.

Connect the current probe to the Main Power Bus high side and return power lines
between the LISN and the AMSU-A instrument.

Repeat steps 2 and 8 for the Main Power Bus common mode measurements. Record all
conducted emissions generated by the AMSU-A instrument.

With the instrument powered OFF, locate the LISN on the Pulse Load Bus power lines.

Connect the current probe to the Pulse Load Bus high side and return power lines
between the LISN and the AMSU-A instrument.

Repeat steps 2 and 8 for the Pulsed Load Bus common mode measurements. Record all
conducted emissions generated by the AMSU-A instrument.

With the instrument powered OFF, locate the LISN on the Analog Telemetry Bus power
lines. '

Connect the current probe to the Analog Telemetry Bus high side and return power lines
between the LISN and the AMSU-A instrument.

Repeatrsteps 2 and 8 for the Analog Telemetry Bus common mode measurements.
Record all conducted emissions generated by the AMSU-A instrument.

With the instrument powered OFF, locate the LISN on the +10 V Interface Bus power
lines. : '

Connect the current probe to the +10 V Interface Bus high side and return power lines
between the LISN and the AMSU-A instrument.

Repeat steps 2 and 8 for the +10 V Interface Bus common mode measurements. Record
all conducted emissions generated by the AMSU-A instrument.

Command the instrument scanner OFF and turn off the Main Power switch on the STE
by entering the STE command “[9] SCANNER Al-1 POWER” or “{10] SCANNER A1-2
POWER?”, as applicable. The state of the command should change from ON to OFF.
NOTE

Command “[9] SCANNER A2 POWER” is for AMSU-A2.

Commands “[9] SCANNER Al-1 POWER” and “[10] SCANNER

A1-2 POWER?” are for AMSU-AL.
Turn off the main power switch on the STE front panel.

8
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Figure 3. LISN Circuit Diagram
2.1.5 Test comment
This test was conducted in accordance with the above test plan, with no exceptions.

2.1.6 Test results

The measured conducted emission levels were below the limits of test methed CEO1l throughout the
frequency range of 30 Hz to 20 kHz in the differential and common mode test configuration. In the
differential mode, the Pulsed Load Bus power lines exhibited the highest emissions. The measured
levels were 3 dB below the METSAT limit at the highest point, i.e., 60 Hz. In the common mode, the
Pulsed Load Bus power lines were 11 dB below the METOP limit at 18.35 kHz. All the other power lines
produced emissions from 4 to greater than 60 dB below the appropriate limit.

The AMSU-A instrument meets the METSAT and METOP requirements of test method CEO1, without
exception. See Plots 1 through 10 for the differential mode test data, and Plots 11 through 14 for the
common mode test data in Section 3, Test Data Sheet 1.

2.2 Conducted emissions (CE03) test (METSAT & METOP)
2.2.1 Purpose of test

This test was conducted to demonstrate that the electromagnetic interference currents in the power lines
do not exceed the limits in Figures 1, 2, and 4, throughout the frequency range of 20 kHz to 50 MHz.
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2.2.2 Date test started

The test began on 15 Decem}ge; 1998.

2.2.3 Date test completion

The test was completed on 15 December 1998.
2.2.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1. Using the configuration depicted in Figure 5 (AE-26151/5D), place the current probe
(91550-1) on one of the power lines listed in para. 3.4.4.2 (AE-26151/5D).

2. Verify that the measuring equipment is programmed to measure between 20 kHz and 50
MHz.

3. Using the spectrum analyzer system (HP 8566B), automatically scan all narrowband

data from 20 kHz to 50 MHz. Plot the CRT presentation.

4. All measured data should be below the limit shown in Figures 1, 2, and 4 (AE-26151/5D).
If any emissions are observed to exceed or near the limit line, reduce the measuring
bandwidth to 500 Hz, 5 kHz, or 50 kHz, and command the computer to print the
measured level of the signal.

5. Repeat steps 1 through 4 on the power lines listed in para. 3.4.4.2 and repeat the steps 3
through 26 of test method CEO1 for differential mode tests.

6. Repeat steps 27 through 38 of test method CEO1 for common mode tests.

7. If any narrowband signal exceeds the limits, perform an ambient test and determine the

source. of the emanation.
8. Affix all plots, photos, calculations, and related information to TDS 1.
2.2.5 Test results

All the measured conducted emissions were below the limits of the test method CE03 throughout the
frequency range of 20 kHz to 50 MHz in the differential and common mode test configuration. In the
differential mode, the highest emission recorded was 4 dB below the METSAT limit. This occurred in
the Pulsed Load Bus at 208 kHz, and on the Pulsed Load Bus return at 208 kHz. All other peak noise
emissions are between 0 to 30 dB below the METSAT limit. When the differential mode emissions are
compared to the METOP limit, the highest emission was recorded on the Safety Heater Bus high side
return. The emission is 15 dB below the METOP limit at 520 kHz. All other peak noise emissions are
between 30 to 38 dB below the METOP limit.

In the common mode, all the peak emissions are between 11 to 17 dB below the METOP common mode

limit. See Plots 15 through 24 for the differential mode test data, and Plots 25 through 28 for the
common mode test data in Section 3, Test Data Sheet 1.

11



Report 11411
26 February 1999

70 —

60

HV/m

20 |—~

o L rtriml vt vl crvrnl v rrvd 1ol

10K 100K M 1M 100M 1G 10G
[25m ] [26 ]
Frequency - Hz

l:l Indicate Limit Level/Frequency

Figure 5. Radiated Narrowband Limits for Electric-Field Emission
Produced by Instrument, METSAT

12



Report 11411
26 February 1999

2.3 Radiated emissions (RE02) test (METSAT & METOP)

2.3.1 Purpose of test

The test was conducted to demonstrate that the radiated magnetic fields from the test sample and
associated cables do not exceed the limits in Figures 5, 6, and 7. In addition, the radiated emissions at
the special frequencies in Table III and IV shall be below the sensitivity indicated in the appropriate
frequency.

2.3.2 Date test started

The test began on 15 December 1998. A partial retest began on 22 December 1998.

2.3.3 Date test completion

The test was completed on 16 December 1998. The partial retest was completed on 22 December 1998.

2.3.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1 Connect the antenna to the proper receiver/amplifier port. Verify that the AMSU-A is
operating in the IN ORBIT.

2. Allow the EMC test equipment to warm up for a minimum of 10 minutes.

3. Program the spectrum analyzer system (HP 8566B) to automatically scan and plot all

narrowband data from 14 kHz to 1 GHz, switching the appropriate antenna/amplifier
throughout the frequency range.

4. All data shall be below the limits shown in Figures 6 and 8 (AE-26151/5D). If any
emissions are observed to exceed the limit line, command the computer to print the
measured levels.

5. Request of the computer all broadband data from 14 kHz to 1 GHz. Plot the CRT
presentation with limits.

6. All data shall be below the limits shown on Figure 7 (AE-26151/5D). If any emissions are
observed to exceed the limit line, command the computer to print the measured levels.

7. If any signals, narrowband or broadband, exceed the limits, perform an ambient test and
determine the source of the emanations. Reduce or eliminate the source, if external to
the AMSU-A instrument, and repeat the test.

8. Set up the horn antenna (RGA-180) one meter from the point of maximum radiation.
9. Self-calibrate the signal analyzer (HP 71210C).

10. Sweep throughout the frequency range of 1 to 18 GHz in a minimum of three ranges,
recording the observed narrowband emission levels. Plot emissions detected throughout
each frequency range.

11. All data shall be below the limits shown on Figures 6 and 8 (AE-26151/5D); if not,
perform step 7.
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12. Affix all plots, photos, calculations, and related information to TDS 2.

13. After disconnecting the horn antenna, set the signal analyzer (HP 71210C) to one of the
four frequencies listed in 3.4.6 (AE-26151/5D) with the appropriate frequency span.

14. Activate the series preamplifier (HP 70620) and reduce the test equipment bandwidth to
10 kHz or less.

15. Program the signal analyzer (HP 71210C) for noise averaging to a minimum of eight
times. Verify that the sensitivity noise level is below the required level.

16. Connect the antenna to the signal analyzer amplifier input.

17. The measurement should be within the ambient level, and no narrowband frequencies
should be detected at the specified frequency above the sensitivity level specified in 3.4.6
(AE-26151/5D). Plot the screen presentation.

18. Repeat steps 13 through 17 while performing a measurement on the remaining
frequencies.

19. Record the information regarding the test on TDS 2 and attach all plots, photos,
calculations, and other related information.

20. Repeat steps 13 through 17 while performing measurements on the frequencies depicted
on Table IIT (AE-26151/5D).

21. Repeat step 19.
2.3.5 Test comment
This test was conducted in accordance to the above test plan, with no exceptions.
2.3.6 Test results .

The AMSU-A1 instrument met all the electric field radiation requirements for the METSAT and the
METOP specifications without exception. The AMSU-Al instrument exhibited a narrowband signal
emission at 15.0 MHz that approximated the limit. The emission is attributed to the STE cables that
penetrate the shielded enclosure. In order to reduce the room emission due to the twenty foot cable
inside the room, the shields had to be grounded to the ground plane. The broadband emissions were 30
dB or better below the limit. See Plots 101 through 106, Test Data Sheet 2.

The AMSU-A1 instrument meets the low level emissions requirements for the special frequencies related
to the SARR, SARP, and DCS receiver channels. All the recorded emissions were below the required
limit. Measurements were performed with the antenna positioned in two polarities, i.e., vertical and
horizontal polarization. The data related to the frequencies depicted in Table IV are presented in Plots
110 through 161 of Test Data Sheet 2.

The METSAT special frequencies depicted on Table III meet the sensitivity requirements without
exception. There were no emissions detected within the bandwidth of each of the special frequencies.
Measurements were performed with the antenna positioned in two polarities. The data related to the
frequencies of Table III are presented in Plots 162 through 187 of Test Data Sheet 2.

The METOP special frequencies depicted on the table inside Figure 7 meet the sensitivity requirement
without exception. There was only one emission detected at 495.3 MHz that was 14.8 dB below the
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sensitivity limit. Measurements were performed with the antenna positioned in two polarities. The data
related to the frequencies listed on Figure 7 are presented in Plots 188 through 199 of Test Data Sheet 2.

The AMSU-A1 instrument meets all the electric field radiation requirements of METSAT and METOP in
the frequency range of 1 to 18 GHz without exceptions. No narrowband emissions were detected
throughout the measured frequency range. Measurements were performed with the antenna positioned
in two polarities. The data related to this frequency range are presented in Plots 200 through 211 of Test
Data Sheet 2.

2.4 Radiated emission (RE04) test

2.4.1 Purpose of test

This test was conducted to demonstrate that the radiated magnetic fields from the test sample and
associated cables do not exceed the limit of one milligauss at a distance of one meter from the lateral wall
of the instrument in all directions.

2.4.2 Date test started

The test began on 21 December 1998

2.4.3 Date test completion

The test was completed on 21 December 1998.

2.4.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1. Move the AMSU-A instrument, on the plastic cart, toward the probe to a distance of one

meter from the wall of the instrument to the point of the probe.
2. Manually rotate the instrument.
3. With the unit activated in the IN ORBIT mode, measure the magnetic field emissions of

the AMSU-A instrument. Collect test data of the magnetic field intensity by rotating the
equipment clockwise and taking measurements at intervals of not less than every 30
degrees. Record the results and note the level and location on TDS 3 (AE-26151/5D).

4. Allow the instrument to scan for a 30 minute warm up.

5. At the point(s) of maximum detecti'on, repeat measurements with the instrument in the
off position. Note difference in level. If levels exceed previous measurement levels,
repeat step 2 with the unit deactivated.

6. Review recorded data. If measurement are below the 1 milligauss level at one meter

from the instrument in all directions, the test is completed. If measurements exceed the
limit, measure the ambient level and proceed to step 7 or step 8.

16

TETIR]



Report 11411
26 February 1999

7. In the event that the ambient level does not meet the requirement and the ambient
cannot be reduced further because of the facility or area limitations, a minimum of three
correlatable measurements shall be made in the axis of maximum field intensity but at a
shorter distance than one meter. The measured levels shall be able to provide an
approximate field intensity. Ambient magnetic field shall be recorded and shall be part
of the test data package. '

8. In the event that the measured level exceeds the required level, the measurements shall
be made to determine the location of the center of the magnetic dipole moment producing
the out-of-limit condition. A minimum of three correlatable measurements along an axis
is required to plot the magnetic field.

9. Record all measured data, indicating level and position of the probe. Note opposing
magnetic dipole moments, shield leakage, and all other pertinent data.

10. Repeat measurement within ten inches above and below the mid-height probe placement.

2.4.5 Test comment

This test was conducted in accordance to the above test plan, with no exceptions.

2.4.6 Test results

The AMSU-A1 instrument meets the requirement without exception. The instrument was measured
with the unit power “OFF” and in the IN ORBIT mode. Under both conditions, the instrument magnetic

field level, at three heights, do not exhibit emissions above 0.88 milligauss one meter from the unit. See
Test Data Sheet 3.
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Table III METSAT Special Frequencies

Frequency Receiver/Ampl Sensitivity
59.458 MHz 0.5 kHz —60 dBm
60.10 MHz +0.5 kHz —-60 dBm
141.360 MHz £0.5 kHz —60 dBm
142.9 MHz +0.5 kHz —60 dBm
282.733 MHz +0.5 kHz —60 dBm
285.813 MHz +0.5 kHz —60 dBm
371.921 MHz +0.5 kHz ~60 dBm
375.972 MHz +0.5 kHz —60 dBm
624.925 MHz 0.5 kHz =60 dBm
631.730 MHz 0.5 kHz —60 dBm
743.841 MHz £0.5 kHz —60 dBm
751.944 MHz £0.5 kHz —60 dBm
121.5 MHz 15 kHz * -150 dBm
(Bandwidth 100 Hz)
243 MHz 25 kHz * ~150 dBm
(Bandwidth 100 Hz)
401.650 MHz+50 kHz * —-150 dBm
(Bandwidth 100 Hz)
406.05 MHz+50 kHz * —-150 dBm
(Bandwidth 100 Hz)
-120 dBm

2010-2040 MHz

Report 11411
26 February 1999

* METOP replaces these frequencies with the frequencies in Table IV.
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Table IV SARR, SARP, and DCS Receiver Channel Guard Limits

Frequency Range Radiation Limit E-Field Limit * Notes
(MHz) (dBm) (dB pV/m)

118.00-120.00 -100 18.9 121.5 MHz
120.00-121.450 125 6 121.5 MHz
121.450-121.485 145 -26 121.5 MHz
121.485-121.515 -150 31 121.5 MHz
121.515-121.550 -145 -26 121.5 MHz
121.550-123.000 125 -5.9 1215 MHz
123.000-125.000 -100 19.2 121.5 MHz
236.000-240.000 -100 249 243.0 MHz
240.000-242.925 125 0 243.0 MHz
242 925-242.975 145 ’ 20 243.0 MHz
 242.975-243.025 2150 25 243.0 MHz
243.025-243.075 145 20 243.0 MHz
243.075-246.000 125 0.1 243.0 MHz
246.000-250.000 -100 25.3 243.0 MHz
385.100-401.100 -100 29.4 406.05 MHz
401.100-405.900 125 45 406.05 MHz
405.900-406.000 - -145 ETY: 406.05 MHz
406.000-406.100 -150 205 406.05 MHz
406.190;406.200 145 455 406.05 MHz
406.200-411.000 - -125 4.6 406.05 MHz
411.000-425.000 -100 29.9 406.05 MHz
396.000-401.500 125 4.4 401.65 MHz
401.500-401.600 145 -15.6 401.65 MHz
401.600-401.700 -150 20.6 401.65 MHz
401.700-401.800 -145 -15.6 401.65 MHz
401.800-406.000 125 45 401.65 MHz

E-field limits have been calculated by METOP and are for reference only. The following formula has
been applied for translating Power levels to Field strength levels.

E[dBuV / m]= P[dBm] - Gr{dBi] + 20l0g(f[Hz]) - 42.7

where P is the received power, Gr is the gain of the receiving antenna and f is the frequency. Note
that Gr has arbitrarily been set to 0 dB (isotropic) in calculating the above levels. E-field limits
would have to be adjusted to reflect actual test antenna characteristics.
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2.5 Conducted Susceptibility (CS01/CS02) test METSAT & METOP)

2.5.1 Purpose of test

The test was conducted to demonstrate that the test sample is not susceptible to transformer-coupled
audio frequency conducted interference levels on the input power leads, to the levels indicated in Figure
8.

2.5.2 Date test started

The test began on 11 December 1998.

2.5.3 Date test completion

The test was completed on 12 December 1998.

2.5.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1. With the setup shown in Figure 9, apply power to all the test equipment and set the
power amplifier to ON, and the “Right/Mono Gain” knob to min. (counterclockwise).
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MAIN POWER
RETURN
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Figure 9. CS01 Test Setup
2. Set the function generator to sweep from 30 Hz to 50 kHz, using the following discrete
frequency ranges with a sweep rate of 90 seconds per range:
30-300 Hz 3.0-30.0kHz
300 Hz - 3.0 kHz 30.0 - 150.0 kHz.
3. Set the scan mode to SINGLE Sweep.
4. Monitor the output with an oscilloscope and adjust the output level to the indicated
voltage requirement. o ' '
5. Set the appropriate switches to the OFF position on the breakout box.
6. Apply power to the power amplifier and adjust the amplifier and generator levels to
obtain levels on the display that are equal than the levels indicated in Figure 11 (AE-
26151/5D).
7. Monitor the test sample for errors and at selected frequencies get a printout of the
monitored channel’s performance data.
8. Record on TDS 4 the completion of scanning of each function generator’s tuning range.
Record each frequency at which a failure occurs and the interference level threshold for
failure.
9. Repeat steps 5 through 8 on the power leads listed in 3.4.4.2.c (AE-26151/5D).
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2.5.5 Test comment

This test was conducted in accordance to the test plan, without exception.

2.5.6 Test results

The AMSU-A1 instrument meets the requirements of test method CS01/CS02 throughout the frequency
range of 30 Hz through 150 kHz. Throughout the conducted susceptibility test, the instrument did not
exhibit any indication of susceptibility. This test was conducted in the differential mode noise test. See
Test Data Sheet 4 in Section 3.

2.6 Conduct Susceptibility (CS02) test (METOP)

2.6.1 Purpose of test

This test was conducted to demonstrate that the test sample is not susceptible common mode noise of
300 mV p-p injected on the input power return leads using the test setup indicated in Figures 10 and 11.
The frequency range of interest covers the range of 100 kHz to 50 MHz.

2.6.2 Date test started

The test began on 14 December 1998.

2.6.3 Date test completion

The test was completed on 14 December 1998.

2.6.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1. The instrument shall be connected as shown in Figures 13 or 14 (AE-26151/5D).
2. Apply power to the test equipment.
3. Sweep the function generator from 100 kHz to 50 MHz in the frequency ranges indicated
below:
100 to 500 kHz 5 to 10 MHz
500 to 1000 kHz 10 to 20 MHz
1to5MHz7 o 20 to 50 MHz
4. Each frequency range shall be swept at a 90 second rate. Perform data collection test in

accordance with AgEgp&ij{Ci(AEQGlSl/SD).

5. Monitor the output signals and adjust the level as required. Record the frequency range
covered and the minimum voltage injected during the test on TDS 5.

6. Repeat steps 1 through 5 on the other lines listed in 3.4.4.2.c (AE-26151/5D).
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2.6.5 Test comment

This test was conducted in accordance to the test plan, without exception.

2.6.6 Test results

The AMSU-A1 instrument meets the requirement of test method CS02, common mode test, throughout
the frequency range of 100 kHz to 50 MHz. No malfunction or reduction of performance was noted
during the conduct of the test. This test was conducted in the common mode noise test. See Test Data
Sheet 5 in Section 3.

2.7 Conduct Susceptibility (CS06) test (METSAT & METOP)

2.7.1 Purpose of test

This test was conducted to demonstrate that the test sample is not susceptible to transient spike
conducted interference on the input power leads, as shown in Figure 12.

No failures shall occur when the voltage waveform indicated is applied to the input power line, at the
level and polarity indicated below:

Bus Spike Level

+28 V Main Bus 10 V positive, 12 V negative
+28 V Telemetry Bus 10 V positive, 12 V negative
+28 V Pulsed Load Bus 8 V positive, 13 V negative
+10 V Interface Bus 1V positive, 1 V negative

2.7.2 Date test started

The test Waé star-ted ‘o‘n 22 December 1988.
2.7.3 Date test completion

The test was completed on 22 December 1998.
2.7.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1. Connect the test equipment per Figure 13.

2. With the AMSU-A1 instrument operating, adjust the transient generator to produce the
spike of Figure 12 to the level specified in 2.7.1 above.

3. Apply the spike at a 10 pps rate for 5 minutes to the main power line.

4. Monitor the test sample for errors.

5. Reverse the spike polarity and level as indicated in 2.7.1. Repeat steps 3 through 4.
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6. Record the completion of each test on TDS 6. If failures occur, record the pulse
amplitude and polarity.
7. Repeat steps 1 through 6 on the other lines listed in 3.4.4.2.d (AE-26151/5D).

2.7.5 Test comment

The test was conducted in accordance to the above test plan, with no exceptions.

2.7.6 Test results

The AMSU-A1 instrument meets the requirement of test method CS06 without any exceptions. No
malfunction or reduction of performance was noted during the entire conduct of this test. The same test
level satisfies the METSAT and METOP requirements. See Test Data Sheet 6 in Section 3.
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2.8 Radiated Susceptibility (RS03) test
2.8.1 Purpose of test

This test was performed to demonstrate that the test sample and associated cables are not susceptible to
the radiated electric fields shown in Table V.

2.8.2 Date test started

The test began on 17 December 1998.

2.8.3 Date test completion

The test was completed on 21 December 1998.
2.8.4 Test procedure

The test procedure specified that the test be conducted as indicated in the following steps:

1. Power on all test equipment and allow a 15 minute warm-up time before continuing.

2. Set the generator level control to REAR ONLY.

3. Adjust the signal generator for a 160 mV output signal.

4. Adjust the Electric Field Monitor to read the generated electric field on all three

orthogonal axes. Since the sensitivity presented on the monitor’s digital display is 1.3
V/m, minimum, adjust the electric field level to read 2 V/m.
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Adjust the level to that indicated in Table VI (AE-26151/5D) throughout the frequency
range of 14 kHz to 1 MHz, in the following steps:

14 - 100 kHz 100 - 500 kHz
500 - 1000 kHz.

As the frequency range is being scanned at a 90 sec rate, check the leveling by varying
the signal drive to the power amplifier.

At 1 MHz, switch the antenna FUNCTION switch to the 1 to 30 MHz range.

Adjust the level control to the power amplifier to the required level in the frequency
range of 1 MHz to 30 MHz in the following steps:

1-5MHz 5-8 MHz 8-12 MHz 12-20MHz  20- 30 MH=z.

Monitor the Function Test for each channel by performing data collection test in
accordance with Appendix C (AE-26151/5D). Record observation on TDS 7 and attach a
printout of the monitored channels’ performance data (obtain a baseline before starting
the frequency scans, and ensure that the level is as low as possible).

Replace the broadband antenna with the biconical antenna.

With the frequency set at 30 MHz, adjust the output of the power amplifier for 2 volts per
meter.

Operate the test equipment controls during the scan. Monitor the test sample for errors
while scanning the frequency range between 25 and 200 MHz and recording the data as
required in Step 9, using the following frequency ranges:

30-50MHz 50-100MHz 100-200MHz.
Repeat step 12 with the antenna in a different polarization.

Connect the test equipment as shown in Figure 18 (AE-26151/5D). Monitor the radiated
level using the electric field monitor and antennas indicated in 3.4.6 (AE-26151/5D).

Adjust the gain of the amplifier for 2 volts per meter field strength at 200 MHz. Monitor
the level with the electric field monitor. -
If susceptibility occurs, reduce the output power of the amplifier and determine the
susceptibility threshold. Record all pertinent information on TDS 7.

Connect the log conical (or horn) antenna as shown on in Figure 18 and connect to the
appropriate amplifier.

Adjust the gain of the amplifier to the level indicated to produce 2 volts per meter from
200 to 500 MHz (18 GHz for the METOP instrument) or use the calibration procedure of
step 14.
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Table V Additional Test Frequencies
Frequency METSAT METOP
(MHz) AMSU-A1 AMSU-A2 AMSU-A1 AMSU-A2
(V/M) (VIM) (VM) (VM)
137.35/137.77 5.0
137.1* - - 37 32
137.5/137.62 6.9 9.0 - -
468 * - - 12 18
15445 10.5 22,5 14 31
1698.0 9.8 225 - -
1701.3* - - 38 52
17025 4.8 8.2 - -
1707.0 18.4 131 | - -
2230.0 * - - 10 10
2247.5 4.3 10.3 - -
5250.0 * - - 38 45
7800.0 * - - 8 13
14 kHz/500 MHz * 1 1 1 1
500 MHz/1 GHz * - - 1 1
1/18 GHz * - - 2 2
* Requires modulation of the applied electric field as indicated below:
14 kHzto 18 GHz Amplitude modulated by a sine wave at 1 kHz with a
= modulation depth of 50%.
137.1 MHz . Pulsed at 38.25 kHz PRF, 50% duty cycle.
468 MHz Pulsed at 1 kHz PRF, 50% duty cycle.
1,544.5 MHz FM, 400 kHz peak, deviation modulation index M = 1.
1,701.3 MHz Pulsed 2.25 MHz PRF, 50% duty cycle.
2,2230 MHz Pulsed 4 kHz PRF, 50% duty cycle.
5,250.0 MHz Pulsed width = 8.22 ms, chirp rate = -50 kHz/ms, PRF =
4.94 and pulsed width = 10.32, chirp rate = +24 kHz/ms,
PRF = 4.94.
7,800.0 MHz Pulsed 35 MHz PRF, 50% duty cycle.
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19. If susceptibility occurs, reduce the output power of the power amplifier and determine
the susceptibility threshold. Record all pertinent information on TDS 7.

20. Using the appropriate antenna, repeat susceptibility testing at the specific levels and
frequencies indicated in Table V, throughout the frequency range of 500 MHz to 1 GHz.

21. Record the completion of the frequency band and appropriate information in the event of
a susceptibility indication.

22. Continue the test with the same setup throughout the frequency range of 500 MHz to 1
GHz at a 2 volts/meter level. Use the following frequency bands:

500 - 700 MHz 700 - 1000 MHz

23. Using the horn antenna and the TWT amplifiers, cover the frequency range of 1 to 18
GHz. Use frequency range steps that provide a reasonably flat response of the amplifier.

24. Using the appropriate antenna and amplifier, perform the special frequency test
indicated in Table V.

25. Calibrate the applied field with the two antenna methods.

26. Supply the indicated frequency at the required level for 90 seconds. At the mid interval
of the applied time, rotate the antenna to the other polarization.

27. Record the completion of the frequency test and all appropriate information in the event
of a susceptibility indication.

28. Repeat steps 24 through 27 for the other discrete frequencies.
2.8.5 Test comment

This test was conducted in accordance to the above test plan, with one exception. The special frequency
7.8 GHz was modulated with a pulsed 15 MHz PRF, 50% duty cycle, instead of the 35 MHz pulse
required. )

2.8.6 Test results

The AMSU-A1 instrument meets the electric field radiated susceptibility requirements of test method
RS03 and the special frequencies, without exception. No malfunction and/or degradation of performance
was noted during performance of this test. The special frequency of 7.8 GHz was modulated with a 15
MHz pulse, which was the maximum frequency obtained by the test instrumentation. This is a
frequency that if induced into the sensitive channel, could provide a response. Since none was noted, the
applied level did not cause susceptibility. See Test Data Sheet 7 in Section 3.
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SUPPLEMENTARY INFORMATION

3. SUPPLEMENTARY INFORMATION

This section contains Test Data Sheets, Plots, factors, and calculations.
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AE-26151/5D

22 Sep 98
TEST DATA SHEET 1 (Sheet 1 of 4)
3.4.5: CEOQI/CEQ3 Test
Test Setup Veritied: Kl L ) oo te—Z. .

/ Signature /
3.4.5.3.1 Step 1: Test Equipment Log

ltem Manutacturer Model/ Aerojet Calipration | Calbration
Part No. inventorv No. Date Due Daie
SYSTEM ANAWNN MR H-F 3s5L3A | 3598 5//7_/47‘ 4//:’./4‘)
kﬂwnﬂa H=-F 4754 | 4741F | CMR t CwR
CURRET PRoBE AiLrecH gi560- 28 |(-50957] 4/23 /57 10/23/99
| LisM NASA s n/A N/A n/ A
2 52N GREKCHT Ber AERCT T Sk 1359 709-2 ’:fN‘ i :’: e oz N N o

3.4.5.3.2: Emission Measurements, 30 Hz to 20 kHz. (DM}

Step Power Line Band Required Emissions within limits? Comments/
7 Yes No Observations
4 | +2BV Main Bus Nartox;v See Figures 2 &3 / Ly 7/
4 |28V Main Bus Rin Narrow | See Figures 24 3 v z
7 | +2BV Telemetry Bus Narrow | See Figures 2&3 / 3
7 |28V Telemetry Bus Rtn | Narrow | See Figures 243 7 4
7 |+28VPLB ) ' Nérrow See Figures 2& 3 ' 5
7 {28V PLBRIn Narrow | See Figures24&3 r <
7 |+10V Interface Bus Narrrow See Figures 2 & 3 e 2
7 |10V Intedace Bus Ret | Narrow | See Figures 2&3 v A
7 | Salety Heater Narrow See Figure 4 I g
7 | Safety Heater Return Narrow ) See Figure 4 P 10

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.
Signature/Date

Unit ,/4/”5/‘/"‘4//‘457547- Engineer: WQWSN( 792%
Wy g
Serial No. -ty Quality Control: C:':) ' )./’Slqgj
.hop Order &5 5932  oper ORE000 Customer Representative: \ o=
B-2
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AT-ITIF T
TEST DATA SHEET 1 (Sheet 2 of 4)
34.5: CEO1/CEOQ3 Test
S

Test Setup Weritied: Y, ANtL oAl l?n) 2-15-9%
- Signature :
i
3.4.5.3.2; Emission Measurements, 30 Hz to 20 kHz. (CM) :
Step Power Line Band Required Emissions within |imizs’1_l Comments’ ;
Yes No | Observations h
4 |+28V Main Bus Narrow See Figure 2 v \ Plo? F 1/ ‘ '
1
7 | +28V Teiemetry Bus Narrow See Figure 2 I ‘\ 2 \ \
7 |+28VPLB Namow |  See Figure 2 v 1 L5 J |
7 | +10V Intertace Bus Narrow See Figure 2 e (4 ‘J \'

|

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs. additional comments ;
or observations, etc.) to this data sheet. :
1

Signalure/Date

unit_Am S -/ 1/’”FT~519 7 . Engineer: QZ%{J%A/:;DF( r97%
[T 12 ]
SerialNo. ___ /85~ Quality Control: _ 25" zﬁgiqy
Shop Order _&= 3932 oper 280 Customer Representative: , 12-1698
B-3
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AE-26151/5D

34

22 Sep 98
TEST DATA SHEET 1 (Sheet 3of4)
3.4.5: CEOI/CEO3 Test
== . Yoo
Test Setup Verified: \{V‘A.\luf\u. ) 12-15-9%
Signature
3.4.5.3.1 Step 1:_Test Equipment Log
ltem Manufacturer Model/ Aeroje! Calipration | Calipration |
Part No. Inventory No. Date Due Date !
SPE CTRum ANALY ZER H-F gscc s |R30ceve | 8/:3/9% §//2/ 959
FLOTTER H-F 7975 A 479/7 C NR cA R
w/erT HEY
AmPuFIER K-F g9y 75 |L 2ccz30 | I/H/7¢ ar/Ai
CURRENT FROBE AreTecy | 7/ss0-221L 50957/ Y/23 /57| /e/237°9
ok 1359 700-2| 13,270 °F -
75 Pia) BRESton 7 Bex | BERCIET c/m cc 2 N/F ~/A
3.4.5.3.2: Emission Measurements, 20 kHz to 50 MHz, (DM}
Step Power Line Band Required Emissions within limits? Comments/
" Yes No Observations
4 |+28V Main Bus Narrow | See Figures2&3 rd Plor )#/ e
4 |28V Main Bus Rin Narrow | See Figures 283 -~ c
7 | +28V Telemetry Bus Narrow | See Figures 28 3 e /7
7 | 28V Telemetry Bus Rin | Narrow | See Figures2& 3 rd 15
7 |+28VPLB Narrow | See Figures 283 I /9
7 |28V PLBRIn Narrow | See Figures2&3 / 20
7 | +10V Intertace Bus Narrow | See Figures2& 3 v’ 2/
7 | 10V Interface Bus Ret | Narrow | See Figures 2 & 3 / 22
7 | Salety Heater Narrow See Figure 4 » ]
7 | Satety Heater Return | Narrow See Figure 4 i 24
NOTE: Atach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.
Signature/Date _
Unit AM s - A1 /ME‘T sSA T Engineer: J‘%///A-ﬂ e /C -m/[so:'c/”:
7 N .-
. [
SerialNo. /O S Quality Control: ___2¢= #'glﬁx
nop Order 65 3932 Oper <90 Customer Representative: _@ 1] £=9F
B-4



Report 11411

26 February 1999
- AZ.IT ]
- TEST DATA SHEET 1 (Sheet 4 of 4)
’ 3.4.5: CEO1/CEQ3 Test
-~ — _
Test Setup Verified: VAR (ﬂ 2-1<-9%
- Signature
3.453.1 Step 1: Test Equipment Log _
item Manutacturer ModeV Aerojet Calipration | Caliorano-
Part No. inventory No. Date ¢ Due Da:s
5 P BREAKOUT Br4 ERCTET Sk 135¥704-0|T43=5Te €7 . ! !
2 A 7 o ces N/F | A !
RE CuRRENT FReBE AL TECH 9rss0-28 |é- 5987/ “/73 07 i res23500 |
Sin 77 : |
LISN ESTEC-Emc
® iy ATy oz VL ~yE A g
SPECTR Uym fnyfry2 £ K-r etk R20c L C §ji2/5s £ e
8447 F .
Vil AN T4 H-7F o orr e\l 20¢ z3p | fresey | LT TS
foTreR #-F 74754 H 747 Cag AR
3.4.53.2: Emission Measurements, 20 kHz to 50 MHz, (GM)
Step Power Line Band Required Ermissions within limits? Comments/
N" \,\»\F " Yes No Observations
4 |+28V Main Bus Narrow See Figure 273 ( & o7 # 25
7 | +28V Telemetry Bus Narrow See Figurg \ l > 2¢
7 |+28VPLB Narrow See Figvaa 73 13) v 27
a <
| 7 {+10V interface Bus Narrow See Figure!?‘s ! ::5;" 22

NOTE: Attach all backup data generated during the test (photos, printouts, pl

or observations, etc.) to this data sheel.

onit At sA-A1 )/ meTsAT

Serial No. __ /65~

&S 39232

Shop Order

Oper

*

Engineer

Quality

ots, test logs, additional comments

Signature/Date
Q//l / /SDEC 1973

11‘-‘ t
7_5-/.

Control:

*i5hy

Customer Representative: @ /21698

B-5
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AE-26151/5D
22 Sep 98

L4
-

L4

TEST DATA SHEET 2 (Sheet 1 of 3)
3.4.6: REQ2 Test

Report 11411
26 February 1999

Test Setup Verified: \om S&; AnE g ] E [2-15-9 %
Signatute

3.4.6.3.1 Step 1: Test Equipment Log
tem Manufacturer ModeV Aerojet Calibration | Calibraton
_Part No. inventory No. Date Due Date
Seedivon Puslyzeel WD I1SS66 B [RIOMRC 1398 | R-13-9
epli S WP Ryure-me| 0Rease | J-ygs L)-1977
Plotea- B 5y15a | Y797 | ONR | M
Achive Monple | EMQ [336R |S5363 10330 10-32-99.
™ Qmum\mﬁ\ WP 11955 A o622y | 1=16-9% | [-16-F
L og Peryadic HP 110S6A 0260325 J-16-98 [ i-16-9 g
4cv¢cx Morops) e EMC 2351 B | 3coed) |o7-17-98 - 1749 54

AoPe: Aot /Mon?oozb A Penna , Enic 330/

was Sen? YO mr?aéj7 v /?a/aumtnff

B, IS ao? a/ur.qu Prv/rr‘/y

JALS e Horirie Qo trs

an o

4

AL, s hbly Fo | GHE St pucomesy rtge - FFiis frtgairey C%5TE ]
A.E. C‘.am/é?é/\d‘l VoS ’:Zemln/ ~3 IVF-/'AJA_, z
/)1 f28
B-6
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Report 11411
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- AT-2z0F 08
- 22 3¢~
TEST DATA SHEET 2 (Sheet 2 of 3)
3.4.6: REO2 Test (Cont)
Test Setup Verified: _#__ﬂm /J/za/%m
ature ’
3.4.6.3.2: Emission Measurements _ i
Step Antenna/Frequency Band Required Emissions within imits? Comments
Observations
2 Yes No ]
. PLOTS 0, /08 f :
4 All except Hom Narrow | See Figure 2 ’ 7
14 kHz to 1 GHz v v0s seuel
6 All except Hom Broad | See Figure’# Plors '::é_”‘f
14 kHz to 1 GHz /
12 Hom, RGA-180 Narrow | See Figure,3’ / 2 sccodacr
1to2 GHz
15 | Biconical, EMCO 3104 | Narrow | No narrow- Aets w3 £7357
121.5 MHz with Ampl band freq. v
>-150 dBm
16 | Log Conical, EMCO 3101 | Narrow | No narrow- V-~ P-TY & 74
243 MHz, 401.65 MHz, & band freq. v 237 K 53
406.05 MHz with Ampl > -150 dBm 88 ¢ 15
19 Hom, RGA-180 Narrow | No narrow- Mobs smc fr87
2010 to 2040 MHz with band freq. v
Ampl >-120 dBm
21 BiconicallLog Conical | Narrow | No narrow- Ae?s si2 o lps
50.458 to 751.944 MHz band freq. v
> -60 dBm
21 400 to 500 MHz Narmow | -107.1dBm v Wols /884 189
21 210 18 GHz Narrow Figure 3 v Aots 208 Vhem 2/1
21 1217 to 1227 MHz Narrow | -111.8dBm v Pl ryeg 19/
21 1565 to 1614 MH2 Narrow | -111.2dBm e Phls 192 ¢ (35
21 2051.910 2055 MHz | Narrow | -126.7 dBm v Fets rmedras ||
21 5254.7 to 5255.3 MHz | Narrow | -122.8 dBm v s e dm7
21 5450 to 5825 MHz Narrow | -80.7 dBm v s rmedrer

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments

or observations, etc.) to this data sheet.

L4

B-7
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AE-26151/5D _
22 Sep 98

TEST DATA SHEET 2 (Sheet 3 of 3
3.4.6: RE02 Test(Cont)

Test Setup Verified: ; s 13/> )
ignature
3.4.6.3.2: Emission Measurements
Step Antenna*/Frequency Band Radiation Emissions within kmits? Comments/
Range (MHz) Limit (dBm) Observations
Yes No
22 118.000 - 120.000 Narrow |-100/Table V| v Piots #5 10 & 13
22 120.000 -121.450 Narrow |-125/ Tabie IV v wigisy
22 T 450121485 | Namow |-145/Table V| v n2¢ a8
22 121.515-121.550 | Narrow |-145/TablelV| ~ it Mo
22 121.550 - 123.000 Narrow |-125/Table IV v /IS¢ M1
22 123.000 - 125.000 Narrow |-100/Table IV v Y7 ;
23 236.000 - 240.000 Narrow |-100/ Table IV > Vel a1
23 240.000 - 242.925 Narrow |-125/Table IV o w2 e r¢
23 242.925 - 242.975 Nari;ow -145/ Table IV I 7l
23 243.025 - 243.075 Narrow |-145/Table IV v 214 /1
23 243.075 - 246.000 Narrow |-125/Table IV - /224468
23 246.000 - 250.000 Narrow {-100/Table IV rd izsd
23 385.100 - 401.100 Narrow |-100/Table IV 7 12¢4
23 401.100 - 405.900 Narrow |-125/Table IV " 135",;/
23 405.900 - 406.000 Narrow |-145/ Table IV rd IZsf,;z
23 406.1 00 - 406.200 Narrow |-145/Table IV 7 1284198
23 406.200 - 411.00 Narrow |-125/Table IV e 1294 551
23 411.000 - 425.000 Narrow |-100/Table IV v’ ,3.#,“
23 |  396.000 - 401.500 Narrow |-125/Table IV 7 5 ds, .
23 401.500 - 401.600 Narrow |-145/Table IV s /2y
23 401.700 - 401.800 Narrow |-145/Table IV ' /364 /5o
23 401.800 - 406.000 Narrow |-125/Table IV pd ’M
- All frequency ranges are to be performed with antenna in both vertical and horizontal .
polarization.
Unit_ AMSL - 41/ METSAT
Serial No. 105
Shop Order 653932  oper 0280000
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RUJET ELECTRONIC SYSTEMS 22 Dec 1998 13:36:1"
DIATED EMISSIONS s~ f g ETSAT
1ELDS GROUNDED-GROUND PLANE . ,Aﬁ(
135 7202 EP/
SA /05
AKS FOUND ABOVE 10dBuV / m 2 L 559F2
.?K: f’éE%EiE%’ Anq%wsuv / m Op &280000
2 13.3E+03 12 AE 2e15L/50
5 25.3E+402 18
i 27.7E+02 13 Jar 446,
5 30.2E+03 11 )
5 2L.6E+03 12
7 33.1E+03 11 ;4932%—----
3 40.0E+03 10 S
g 50.6E+03 13
0 10. 1E+04 18
i 12.5E+04 17
2 21.3E+04 18
T 42.20+04 11
4 10.4E+05 11
5 §5.1E+405 17
5 12 .6E+05 23
7 B2.2E+05 13
a  75.2E+405 10
g 87.9E+05 11
0 99.4E+05 16
i 11 .2E+06 22
2 12 4E+06 1
3 13.3E+06 13
4 12.7E+06 31
5 14 .4t +06 13,
5 ‘5, 0E+06 31
7 15 . 4E+06 14
5 15, 2E+06 25
3 16.9E+06 15
0 17.62+06 26
i 15.0E+0E 12
2 15.3E+06 30
E 19.9E+0€ 25
4 21.2E+08 K
S, 22.5E+0€ 25
& I3.7E+05 21
7 25.1E+406 16
2 26.2E+06 14
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Report 11411
26 February 1999

TEST DATA SHEET 3‘(Shee! 1 of3) AE-26!51/5D
34.7: REM Test 22 Sep 98
1
Test Setup Verified: Vam_,\\w: 4 (.2, j - ‘ lafar/ey
Signatut®”
3.4.7.3.1 Step 2: Test Equipment Log : )
ltem Manufacturer Model/ Aerojet Calibration | Calibration
Part No. Inventory No. Date Due Date

| Gaussmerer | Fw.Bew | 7500 |R300690 7//1//937*7//2//00

BEL—-mOX- .
MAENETIC Freun Prose | Fo W. BELL 99-250¢ | R300¢4 2 | 4/27/98 | 4/27/99

3.4.7.3.2 Step 3: Magnetic Field Emissions

Step | Direction” Measured Required Mag field within limits? Comments/
mG Yes No Observations
/ Odegrees |-0,0/ See 3.4.7.2 v
2 30 degrees | + p,7% See3.4.7.2 4
2 60 degrees | +4,;3 See 3.4.7.2 e
4 | S0degrees |_ o 30 See 3.4.7.2 v
5~ | 120degrees |-, 0 See 3.4.7.2 /
¢ 150 degrees |- 0, %Y See 3.4.7.2 e
> | 180degrees |- O, ¢% See 3.4.7.2 e
¢ 210 degrees |- 0. 77 See 3.4.7.2 v
‘9 | 240degrees |- 0. ¢ 7 See3.4.7.2 S
;0 | 270 degrees |- o, 5 See 3.4.7.2 /
// | 300 degrees - 0.25 See3.4.7.2 /
/12 | 330degrees |- 0,0¢ | See34.7.2. v

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test log, additional
, . comments or observations, etc.) to this data sheet.
Relative to instrument connector side.

_Si nature/Dat

Unit /)MJ‘M— A ///“75'7'5/77 Engineer% M- 12/21/58

A ] o
SeralNo. ___ /OS5 Quality Control: G5 e ‘? f’

Shop Order_65 373 2 Oper OZ¥0C o0 Customer Representative: 5 [2-%

B-9
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Report 11411

26 February 1999
AE-26151/5D

22 Sep 98
. TEST DATA SHEET 3 (Sheet 2 of 3)
3.4.7: REO4 Test (Cont)
: Q =N ,
Test Setup Verified: HNVUR\ 'O (i;) [ / 2[5
Signature
3.4.7.3.2 Step 9 (10 inches above): Magnetic Field Emissions _
Step | Direction” Measured Required Mag field within limits? Comments/
n G Yes No Observations
! 0 degrees +0 33 See 3.4.7.2 /
7 | 30degrees +0./4 See 3.4.7.2 e
3 60 degrees 4 C,il See 3.4.7.2 v
y | 80 degrees - 0,20 See 3.4.7.2 v
¢~ | 120 degrees - 0.4y3 See 3.4.7.2 /
¢ | 150 degrees -0,53 See 3.4.7.2 o
7 | 180degrees | — (G 24 | See3.4.7.2 /
v 210 degrees -0 23 See 3.4.7.2 /
5, | 240 degrees - 0.i7 See 3.4.7.2 /
/¢ | 270degrees | - C ¢ | See3.4.7.2 s
y 300 degrees 40,4 See 3.4.7.2 /
J2 | 330degrees | + &, ;5 | See3.4.7.2 v
NOTE:

Attach all backup data generated during the test {photos, printouts, plots, test log, additional
comments or observations, etc.) to this data sheet.
Relative to instrument connector side.

B-10
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Report 11411
26 February 1999

TEST DATA SHEET 3 (Sheet 3 of 3) AE-2615150
3.4.7: RE04 Test (Cont) 22 3ep 98
W |
- ANN
Test Setup Vhrified: X pan Mictace ( S ) ) Afa [9%
: Signature’
palo”
P ‘5//;2'{‘2//9?. o
3.4.7.3.2 Step 8 (10 inche'ige): agnetic Field Emissions
Step | Direction” Measured Required Mag field within limits? Comments/
w G Yes . No Observations
/ Odegrees | _ o p5 | See 3.4.7.2 /
2 30degrees | - o, jo See 3.4.7.2 v
3 60 degrees | -~ 0.1 % See 3.4.7.2 V4
¢ | 90degrees | - o, 35 | See34.72 /
5 120degrees | — O ¢§ See 3.4.7.2 /
¢ 150 degrees | — ©,74 See 3.4.7.2 /
- | 180degrees | _ 5,79 See 3.4.7.2 J
o |210degrees | — 0 8} See 3.4.7.2 4
g |240degrees| — O.% 2 | See3.4.7.2 /o
,p | 270degrees | - 0,76 See 3.4.7.2 v/
j, | 300degrees - 0.0y | Seed3472 4
;2 | 330 degrees -059 | See3d472 /
NOTE: Attach all backup data generated during the test (photos, printouts, plots, test log, additional comments

or observations, etc.) to this data sheel.
Relative to instrument connector side.

Unit AMSU- ﬂ/’/METJ/fT

Serial No.

/05

Shop Order £53

Oper ©1F ©00

Signature/Date

Engineer: Wu»—- ‘9/ . /)MA// 2// 21/58
Dl
. o

{
Quality Contro

1222-8

Customer Representative:

178



/E-zs 151/5D
22 Sep 98

TEST DATA SHEET 4 (Sheet 1 of 4)
3.4.8: CSO1/CS02 Test

Report 11411
26 February 1999

——— =
Test Setup Verified: __ Kan Mad ace \é) 12-u-%
Signature
3.4.8.3.1 Step 1: Test Equipment Log _ ]
ltem Manufacturer ModeVl/ Aerojet Calibration | Calibration
Part No. Inventory No. Date Due Date
FZma//oﬂ 'Gmmﬁr HP X254 HALEZ o 06 -98 | 2-<-pp
Oscr/loscope Tet 5380 | 2oeodd | F-29-97| 2-24-99
et plifer M bovosh | mezzps | 450 roG- | NoG
Transdorsser Solor 622044 cs02 Ml /R call.
3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 30 Hz to 150 kHz
+28V Main Power Bus
Frequency Test Signal Type Limit Factor® Spec Limit Comments/
Range Level or Criteria Observations
i (Volts) Waveform | ST | EL | SL (Volts)
'8 ~ P
’ Jo - Foo Hz D 3 SINE \/ 0.3 Fass
0.3 — 3.0 kH> 0.3 SINg v’ 0, 3 Phss
Bo —/50KHZ 0,3 | Sime e 0,3 FASS
* ST = Susceptibility Threshold, EL. = Equipment Limit, SL = Specification Limit
NOTE Attach all backup data generated dunng the test (photos, printouts, plots test logs, additional
comments or observations, etc.) to this data sheet.
Signature/Date
Unit 4”‘9‘/'4//”57-547- Engineer: M.\Q& M /2/’//9?
. /-‘// )
‘Serial No. 105 Quality Control? m U1z fj
Q,  *hop Order 653932 Oper & 280000 Customer Representative: Mﬂﬁ[ %
|

B-12
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Report 11411
26 February 1999

AE-2ell. N

TEST DATA SHEET 4 (Sheet 2 of 4) e e
3.4.8. CS01/CS02 Test (Cont) -
28V Main Bus Retumn
'r Frequency Test Signal Type Limit Factor® Spec Limit Comments/
i Range Level or Criteria Observations
(Volts) | Waveform ST { EL | SL (Volts)~ -~ ] i
30 -3006 K2 ["—f% SsrE v’ . > P/);;; ‘
o3~ 3. O0KkFE | Q. 3 $irs v C. = FASS
20 —3erx2 | O, | s v o3 Thss
20 - /5'0,'\'—-’3 O3 SIME / 0.5 /3."55
+28V Pulse Load Bus .
Frequency Test Signal Type Limit Factor® Spec Limit Comments/
Range Level or Criteria Observations
(Volts) Waveform ST | EL | SL (Volts),ﬂ;/?
£ ' N -
3¢ - 2c0HE 0. Sra e v C.4 fA5s
0.3- 3 ¢ k¥ 0%y S/nE i 0. Y FASS
2,0- SukAdZ | O.4 S INE V|, 0.9 FFss
3c - /sckez| O-F SNE C. 49 / ASS
28V Pulse Load Bus Retum . ,
Frequency Test Signa! Type Limit Factor® Spec Limit Comments/
Range Level or Criteria Observations
(Volts) Waveform ST | EL | SL {Volts) 2 -
- T/
J3C-3F0céd C),‘TF r S s v G4 PACS
0.5 -3, ciiz] O vk Sing v O,y FPASS
3. c-30k4a | C. | sme v o, Y FASS
2u - JScRua| ©-4 | Sk v &Y PASS
» 8T = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-13
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AE-26151/5D
22 Sep 98

TEST DATA SHEET 4 (Sheet 3 of 4)
3.4.8: CS0O1/CS02 Test (Cont)

Report 11411
26 February 1999

+28V Analog Telemetry Bus . - 3
Frequency Test Signal Type Limit Factor® Spec Limit Commenits/
Range Level or Criteria Observations
{Volts) Waveform ST | EL | SL (Volts). -~
—r L
30 - 3co# 7 | o 5’2’ lsmas 4 0.3
©.2-3.crr? o 82 |Sini 1 0.3
2,0 =302 | o.52 |S/WE e C.3
30 - /SCKHZE| 034 |smE v 0, 3
28V Analog Telemetry Bus Retum
Frequency Test Signal Type Limit Factor® Spec Limit Comments/
Range Level or Criteria Observations
{Volts) | Waveform ST | EL | SL {Volts)>-#
3¢ -30c#? 0.5};’ SME v o.5
G, 3 -30kys | 0.82 |S/VE v ©.3
3.C—-3ckH7| 0.82 |S/vE v C.5
3C~-/SORT7 ) 0,84 |sin Vv c.>
+10V Interface Bus _ -
Frequency Test Signal Type Limit Factor® Spec Limit Comments/
Range Level or Criteria Observations
(Volts’bf Waveform ST | EL | SL (Volts) p~¢
2c~3coy P | 012 |s/nf v | oof
C.3~3.0kuz | .12 (S1/0F v | o
3.0 - JOLA?| p,13 |Sine rlo.d
3o —I5TiH 2 | o tF  |5riC v o ~

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit




Report 11411
26 February 1999

TEST DATA SHEET 4 (Sheet 4 of 4) AE-20:5; 5
3.4.8: CSOL1/CS02 Test (Cont) 228063
10V Interface Bus Return 7 ‘
Frequency Test Signal Type Limit Factor” Spec Limit Comments/
Range Level or Criteria Observations
(Volts), 4 Waveform ST { EL | SL (Volts) p-/2
T I, . [ 4
2 ~3COH¢ o,/ S‘/;UE v’ O !
0.3 3.6 2| 012 |SINE v | o/
3.0-30kH2 | .43 | SME v | o./
2C /SO kHE | .14 | SIVE Vv o. !

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

B-15
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_ Report 11411
26151/5D 26 February 1999
,Sep 98

“ " -TEST DATA SHEET 5 (Sheet 1 of 2)
3.4.8: CS02 Test (CM)

5
Test Setup Verified: )f‘ A Ahoteece—y——-
Slgnatuféy
3.4.8.3.1 Step 1: Test Equipment Log
 Item Manufacturer ModeV/ Aerojet Calibration | Calibration
) Part No. Inventory No. Date Due Date
Lisa/ NASA AN/A N/A N/A N/A
Currint Frobe Al Tecy 9)5B0- 28 |L-50957) |9-23-77 So-23-97
o’sCope Terrronix | 7S 390 | 200034 |\5-24- F7 |2- 2¢-77
Flv ter #Pp 7708|5777 J/A /A
EMC Analy 344 HP g59ens | Cro0229 |1-/6-57 | /(-16-77
Finct/pre. Gintlg | yr33esa| wesco  \/fo-6-97 |Z-€-pe
Supept signal G- |4y 73438 | (200202 |o- /598 \ov-75=9F
lowke. Bueplifoe | ot ool L300k |ypz-#7 |4-13-71
Pourte /ﬁﬂvsz/zﬁ'&f_ Catne . 00208 w6/2¢ G-7-92 ADE
3.4.8.3.2: Susteptibility to Injected Electromagnetic Energy on Power Leads, 100 kHz to 50 MHz, CM
+28V Main Power Bus Retumn
Frequericy Test Signal Type Limit Factor® Spec Limit Comments/
V Range Level or - Criteria Observations
(Volls) Waveform ST { EL | SL (Volts)
~ 2o pop
oo~ oo kHE | . 24 Sone | a3
500 = /ool . 34 Sine v 6.2
I—smyz | .35 | S S es
S-/0 Mz | 0,32 SInE v’ 0.3
Jo—2oMHe | O0.39 | sive VI o3
20« SoMHz | 055 SINE '/ 0.3
* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit
NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.
Signature/Date
(o
\ AMEY A JHETSAT Engineer Wit g/ﬂ,\L /‘r 0EC IRy
SerialNo. __ 7 o5~ : Quality Controt: @[ Y\(:CMM J/“// C{
R I~\>hop Order 6539 32  Oper g2 Customer Representatlve @ (/9 /A’ D 124545
B-16
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Report 11411
26 February 1999
AZ-2003. 5

22 8¢ -

TEST DATA SHEET 5 (Sheet 2 of 2)
3.4.8: CS02 Test, (CM) (Cont) ] -

+28V Pulse Load Bus Retum - :
Frequency Test Signal Type Limit Factor” Spec Limit = [ Comments/ ;
Range Level or Criteria Observations i
(Volts) Waveform | ST | EL | SL {Volts) »..2 '
70 —
1OC = 3TOCKFE C. 7y S/wzE v’ C_ 4
Senc ~/brORKE o.9¥3 S/INE v <o
;] - S myz 0,43 Sims v .
5 -0 mAF 0,93 | s,0z v .
)0 =2o mrE Q.94 SIVE v c. 7
20 ~5CmIS T o.49Y S11E v 0.9
+28V Analog Telemetry Bus Retum
Frequency Test Signal Type Limit Factor® Spec Limit Comments/
Range Level or Criteria Observations
{Volts) Waveform ST | EL{ SL {Volts) p-p
p- * 7
JCO - Soorsrl ©.33 SIAE b vd 0.3
S0 =~ J00oxFz| O.33 SInE v .
/ =5 mp3 0,33 SINVE .3
5 - jompz 0.3 S/ v 3,5
/10 -2omiy | ©,33 SINE v 0.3
lo-somss] O.33 S/ v 0.3
C-3
+10V Interface Bus Return
Frequency Test Signal Type Limit Factor® Spec Limit Comments/
Range Level or Criteria Observations
(Volts) Waveform ST | EL | SL (Volts) p -2 .
100 - ™ cokrkR o,:sf"" SinE v 0.1 1
Soe ~roc0k3| 0,13 SiAE \/ O,
[-8S miz C.i2 SINE v’ o
S-10pm72 | €O 13 SINE v’ oL
(D= 2omH s | oL SinE v’ ‘N
2¢-semz| ¢ 3| s e ] c.l




-—

"AE-26151/5D
22 Sep 98

TEST DATA SHEET 6 (Sheet 1 of 2)

3.4.9: CS06 Test

Report 11411
26 February 1999

- ) , j — @
Test Setup Verified: _ , Y WEYESY LT
Signature -

Item

3.4.9.3.1 Step 3: Test Equipment Log
Manufacturer Model/ Aerojet

Part No. Inventory No.

Calibration Calibration
Date Due Date

y | Pevort SRABSEHIN-A 793-59m-07 | CNR CNR

/'1? Pie k;!gé{ ke

Solar 165721068 /853044l anR | 0B

v r‘f\o\f
eed Thyo citor | Sl e 6S12-/0éR 803650t 3| ON R ANR.
o Ne Grenevsbor | Solur — [rosy-1 |46l34-3 N D& | NDe
5-2Y.97 |2-29-99

Te K

1D5-35%0 | 02000%4

O'\Sma pe

3.4.9.3.2: Susceptibility to Injected Transients on Power Leads

+28V Main Power Bus
Pulse Amplitude | Signal Type Test Limit Factor* Spec Limit Comments/
and Polarity or Level Criteria Observations
Waveform ST | EL | SL
10V, Positive | See Figure9 | ¢ ,o A #r0v
12V, Negative | See Figure 9 | -/2.4v VI -2V
+28V Analog Telemetry Bus
Pulse Amplitude | Signal Type Test Limit Factor® Spec Limit Comments/
and Polarity - or Level Criteria Observations
Waveform ST | EL | SL
10V, Positive SeeFigure9 | + /o, 2V S| #r0v
12V, Negative See Figure8 | — j2.4 v N -2V

unt ANSU~A ///ME TSAT

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

Signature/Date

Serial No. /OS5

'-L,.nop Order_4 53932 Oper 62 84000

Engineer. %a, 4. ﬂ-)@ // 2/32/9%

Quality Control: t) ¢ ML.P/L::I:)C!A a/‘;j?éf

Customer Representative: PTPYE 1Y

B-18
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TEST DATA SHEET 6 (Sheet 2 of 2)

Report 11411
26 February 1999

AE-26151/5D
3.4.9: CS06 Test (Cont) 22 Sep 93
+28V Pulse Load Bus .
Pulse Amplitude Signal Type Test Limit Factor” Spec Limit Comments/
and Polarity or Level Criteria Observations
Waveform ST | EL | SL
8V, Positve | See Figure9 | + #. 2 V| +sv
13V, Negative See Figure9 | —73.2v v -3V
+10V Interface Bus
Pulse Amplitude Signal Type Test Limit Factor~ Spec Limit Comments/
and Polarity or Level Criteria Observations
a2/ 2227 Waveform ST | EL | SL . f212 18
'V 18Y, Positive See Figure 9 | £ /, J v v [Ereveiv
1V 12¥, Negative See Figure 9 |_ /./ vV v/ -2V —jV
) M, 2[73/78 'V"/'I'f/;/n/‘?s l

i

oG
* ST = Susceptibility Threshold, EL = Eguﬁ:‘iment Limit, SL = Specification Limit

243

B-19
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#6151/5D
Sep 98 =

s

1;/2.:/4!

- TEST DATA SHEET 7 (Shecl;'ol‘Z; Z .«:/izz 7/

3.4.10: RSO3 Test

Report 11411
26 February 1999

Test Setup Verified: _%ZM%

%JL!-?J

ignature
3.4.10.3.2 Step 1: Test Equipment Log
item Manufacturer Model/ Aerojet Calibration | Calibration
" Part No. Inventory No. Date Due Date
1omug - 26,5 EHE ' .
SwePT sicmpe genZaTe| H-I7 836308 |Cpoozo02 | V15778 l//5/7‘)‘
SPECTRum Jubty TN H-F V00098 |crecoed | 1Wrz/es | 12/
#oTrER o=~ Y4702 572707 N B n/g
VZ2LETY/
[-26G6HZ TWTH VARIAN Kicor A<eo¥75¢¢ N/ B 2
VZS6935/
2- 9642 Twrs VAR N KZcpr | 7787 i WZh
z !
H4-% GHz 7w7s VARIAN VA' gézc Y7577 N/ N/ g
- v 2r1699/
S -/SCHE TWTA virmgr | Eign. |R3%06% | 3)5/9% | $/5/ 97
P . _
Ribces Gune man EATon Seoso) | 46139-4| N/E | nm
£069 G LIPDE 17728~ ] .
 AVTewng ECECTL g ey es| REA 8 C |L 50838 7 |7o/2/%F 15/ 2//99
| PuLse cenelaok| H-P grd A C20029) | 2/=1/78 z/z//qj
NOTE:  Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.
Signatuze/Date
Unit _ ISt~ A/ //METMT Engineer: 2/ dec 28
- ?A
Serial No. 05~ QualityTontrol: '\;D%J/?&
shop Order 65 3932 Oper O3800 Customer Representative: 12-22-28

B-20
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s e
TEST DATA SHEET 7 (Sheet? of 3) ,,/j{ be
3.4.10: RS03 Test (Cont) ‘

Report 11411
26 February 1999

7

ALme .
"3 Sa- o

T )

3.4.10.3%3: Susceptibility to Radiated Electric Fields

Frequency Test Signal Type Limit Factor® Spec Limit Comments/’
Range Level or Criteria Observations
V/m Waveform ST | EL | stL Vim :
4-50 kHe |20 | SinE v | 1o
<p-poKHZ | 2.0 | SINE VAR
|80 ~SockHz | 2.0 SinE o
Svo —10cckHz| 2.0 Sz v /.6
| -Smmypr | 2.0 S INE v/ /.0
S -/ompp | Z.0 TINE v’ e
o -~ 3cmyz| 2.C Sine v /. <
SO0 - 5Cmpy Z.c Vg v /6 HEI2 0 mpry Promrs v,
5C -/corm? oy S/ng v /.2
100 - 20Cmr 2l 2.« SinF l/ S
30 -s5¢.a0z | J.C Sind 4 5, ¢ VERTIE 1, FRiAs ez
e i empr | TLE Y- 14 ¢ .
12y - oo wmpa] U0 S/InE v 7, e ’ "
2e0 ~SZop K 8,0 <INE v o
Soo— /boomHz| R0 SiNE i /.0
AeE A2 /2.2 Sw&E - v /a2
1371 M4z | 378 SWE | sk | Ve [orizonte!
187,53 1370208 7,2 Sine r 6Vt | Verbeat [ oz
15445 mHz | 41 Sihe v 140 | %’rfé’;,‘/,/:/é’;r[z_
/6 98.0 MHz| 100 Sorte v 78 Ve ool [ Bz
(26l 0 M2 | 3bs Sine v & Verdyed S thpriz *
J702.5" Az | 5, S/rte v 456 5/41"9'&//‘4'7/ z
/72705 Mt J9.0 Lrne v /8.4 Vortse! / Abriz.
2230. 0 10,0 S 1 Jo.o Vordyed /it 2
22475 45 Sore il 4,3 Vortoead [Jborsz
S220. 0 37 St ] 380 | UVbptrent /Ihors2.

* 8T = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit
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Report 11411
26 February 1999

/ e
' TESTDATA SHEET 7 (Sheetd of ) %‘/”%‘ ) -

3.4.10: RSO3 Test (Cont)

3.4.10.3.3: Susceptibility to Radiated Electric Fields .8
Frequency Test Signal Type Limit Factor® Spec Limit Comments” E
Range Leve! or Criteria Observations i
Vim Waveform ST | EL | SL V/im ‘
[-2 Grz 2 S/ne v’ 2 FCL EcrsTme Fam ..o |
2-9 Gz | 2 . v | 2 :
4-3 CHz a Sipr £ v 2 ] ,3
¥-/0 Gxp | X i€ I |
10 -/2 CHz | 2 Swé v~ Z \
/2 -/9 Crz | 2 Sini v’ < ‘
1y -/6 epz | 2 Sine V] = N
/e ~/7CH | 2 st v 2 v
/7-/F GH7 2 s E / 2 TORRENTFL AnTive b
-2 €Exal 2 S 0F e 2 VERTI71  fo g ?
2-¢ G HEZ 2 S e v/ 2
Y-8 Guz | ¢ SINVE ‘I/ =
g/C €nE 2 Sitof ‘.{?y - I
je-/2  Gaz | 2 SINE v = l ,
12 -/% Crnz A SIroE v > {
-1y~ 7L Cys Q S E 4 -
£-17 gnz| 2 s15é v 2 J
[7-/8 Gri Z SwE ¥ Y VERT 121 ApTe Apd®
!
78> MNH =z ESY/d Cne v & V/m S, / vz

* 8T = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit




—~



(‘M

DOCUMENT APPROVAL SHEET

CenCore
ASROJET

TITLE

Integrated Advanced Microwave Sounding Unit-A (AMSU-A)

Engineering Test Report,

Electromagnetic Interference (EMI)/Electromagnetic Radiation (EMR) and
Electromagnetic Compatibility (EMC) for the METSAT/METOP AMSU-A1

DOCUMENT NO.

Report 11411
26 February 1999

INPUT FROM: DATE CDRL: SPECIFICATION ENGINEER: DATE
A. Valdez 207 7 (

AL 7G-02-2¢
CHECKED BY: DATE | JOB NUMBER: DATE
APPROVED SIGNATURES DEPT. NO. DATE

Product Team Leader (L. Paliwoda /)/ e pM
Systems Engineer (R. Platt) % % ‘W

Design Assurance (E. Lorenz) f W

Quality Assurance (R. Taylor) S\~ ~— o
Technical Director/PMO (P. Patel) /% - ﬂdfﬂ/{,

Released: \ Cn
Configuration Mariagement (J. Cavanaugh) \7‘ ,’WW%

By my signature, | certify the above document has been reviewed by me and concurs with the technical
requirements related to my area of responsibility.

7888 [2/20(%5
8311 |5// /77

8331 7/ 2/7 7
7831 |3/ /55

834 |>/9¥

8361 3/9\ 'ﬁﬁ

(Data Center) FINAL







Form Approved
OMB No. 0704-0188

ponse, including the time for reviawing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this

collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Raduction Project {0704-0188), Washington, DC 20503,

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

REPORT DOCUMENTATION PAGE

Public reporting burden for this colisction of information is estimafed to average 1 hour per res;

February 1999

Contractor Report

4. TITLE AND SUBTITLE
Integrated Advanced Microwave Sounding Unit-A (AMSU-A) Engineering Report,
Electromagnetic Interface (EMI)/Electromagnetic Radiation (EMR) and Electro-
magnetic Compatibility (EMC) for the METSAT/MEOP AMSU-AI

6. AUTHOR(S) '
A. Valdez

5. FUNDING NUMBERS
NAS5-32314
CDRL 207

7. PERFORMING ORGANIZATION NAME(S) AND ABDRESS (ES)

Aerojet
1100 W. Hollyvale
Azusa, CA 91702

8. PEFORMING ORGANIZATION
REPORT NUMBER

11411
February 1999

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS (ES)

National Aeronautics and Space Administration
Washington, DC 20546-0001

10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

NASA/CR-1999-209494

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION / AVAILABILITY STATEMENT

Unclassified—Unlimited

Subject Category: 19

Report available from the NASA Center for AeroSpace Information,
7121 Standard Drive, Hanover, MD 21076-1320. (301) 621-0390.

12b. DISTRIBUTION CODE

13. ABSTRACT (Maximum 200 words)

Unit-A (AMSU-A) Engineering Report.

This is the Engineering Test Report, Electromagnetic Interface (EMI)/Electromagnetic Radiation (EMR) and Electro-
magnetic Compatibility (EMC) for the METSAT/MEOP AMSU-AL, for the Integrated Advanced Microwave Sounding

14. SUBJECT TERMS
EOS, Microwave System

15. NUMBER OF PAGES
189

16. PRICE CODE

18. SECURITY CLAéSIFICATION
OF THIS PAGE

Unclassified

17. SECURITY CLASSIFICATION
OF REPORT

Unclassified

OF ABSTRACT
Unclassified

19. SECURITY CLASSIFICATION

UL

NSN 7540-01-280-5500

Standard Form298 (Rev. 2-89)

20. LIMITATION OF ABSTRACT|







